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1 
This invertion relates to ignition systems 
which employ magnetogenerators as the source 
of electrical power, and more particularly fo 
voltage doubler ignition systems of the type 
described and claimed in U. S. Patent 2,456,475 
o Wargin et al., dated December 14, 1948. 
In ignition systems which utilize two voltage 
imputses in co.nnection with a voltage doubler 
circuit to tire a single spark plug, the tirning of 
the voltage impulses is very impor.ant. This is 
particularly true in cases, such as in aircraft 
engines, where it is necessary fo operate a larg 
number of spark plugs from a single distributor. 
In such caes the space between distri.buor elec- 
tr0des and the rime between spark plug dis- 
charges are both limited, making it .difficult to 
insure that two complote charges are generated 
belote the time for discharge. It is an object of 
this invention to povide an ignition system 
which insures that two complete charges are 
generated belote the rime for discharge is 
reached. 
It is .a further object of the present invention 
to provide .an ignition system which utilizes 
irregularly occurring voltage impulses. 25 
In carrying out out invention in one form, we 
provide an alternating !polarity magnetogener- 
ator of .the inductor type having teeth on airer- 
nate staor po.les of unequal width. Such a mag- 
netogenerator is claimed in our copending appli- 
cation Serial No. 120,752, filed O.ctober 11, 1949, 30 
now Patent 2,553,298, issued lYy 15, 1951, of 
which OEhe present application is a division. 
The unbalanced alternating flux produced by 
the rotation of the rotor o.f such a magnetogen- 
erator results in alternating voltage impulses in 35 
he voltage .output coils of lhe magneto sepa- 
rated by different rime interva]s for one polarity 
than for the other. This alternating voltage is 
applièd to a voltage doubler circuit in a breaker- 
less type ignition system providing for low ton- 40 
sion distribution. The voltage doubler circuit, 
in turn, impresses the aggregate of two com,plete 
charges for each spark plug operation on trans- 
former type spark plugs through .an .air-gap type 
distributor. The use in out ignition system of 45 
voltage impulses which occur ai irregular inter- 
vals insures hat two complote charges are gen- 
erated belote each spark plug discharge because 
if is possible with such an arrangement to gen- 
erate two complete charges in .a shorter interval 5o 
than would otherwise be .the case. 
For a c]earer and more complote understand- 
ing of out invention, reference should be had to 
the accompanying drawing in which Fig. 1 is a 
schematic diagram of a preferred embodiment of 55 
the invention; Fig. 2 is a partial schematic dia- 
grain illustrating the magnetogeners;tor in a dif- 
feront rotationa] ,position than Fig. 1; while in 
Figs. 3A, 3B and 3C there are shown curves fo 
facilitate the understanding of the invention. 0 
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leferring fo Fig. 1 o the drawing, there is 
sho.wn a breakerless ingition system o the low 
tension high frequency type for which electrical 
power is supplied by a magnetogenerator indi- 
5 cated generally ai . The magnetogenerator 
illustrated is of the inducor type and comprises 
a rotary merrber 
Which may be driven by any suitab]e means (hOt 
shown). The rotor 2 is formed of magnetic 
]9 material and is preferably of laminated con- 
struction, the rotor being provided with a plu- 
rality of circumferentially spaced teeth 
Extending around the rotor member 2 is a stator 
member comprising four spaced arcuate pole 
15 pieces 5, 
are provided with a plura]ity of inwardly extend- 
ing projections or teeth 9, while ole pieces 6 and 
B are provided with a plurality of inwardly 
tending 
20 cooperate with the rotor teeth 4 in establishing 
different low reluctance magnetic circuit paths 
through the rotor and the stator po]e pieces as is 
subsequently described in detail. 
The magnetogenerator | is provided with two 
output coils  and  which are mounted, 
respectively, on magnetic cote members $ and 
| As illustrated in the .drawing, the .cm'e more- 
ber |$ is arranged magnetically fo interconnect 
.the stator pole pieces  and 6, while core mem- 
ber is arranged magnetically fo interconnect 
stator pole pieces 
and being loc.ated on diametrically opposite 
sides of the stator. 
For .the purpose of providing a source of mag- 
netic flux which is iperiodically directed through 
the cote members 3 and in opposite direc- 
tions upon the rotation of the mem.ber 2, there 
are provided two permanent magnets 
located on diametrical]y opposite sides of the 
stator. As shown, the permanent magnet  is 
arranged so that ifs polar extremities abut 
adjacent ends of pole pieces  and  and thereby 
forms a magnetic link between these two pole 
pieces. The permanent magne 6 is similarly 
arranged with ifs polar extremities a]0utting the 
adjacent ends of pole pieces  and B, and acting 
as a magnetic link interconnecting these two 
pole pieces. 
When the rotor 2 oï the .magneto rotates, the 
magnetic flux of the permanent magnets  and 
| is caused first to pass through the core mem- 
bers |$ and 4 in one direction and thon fo be 
rapidly changed or switched so as to flow through 
the core members in the reverse direction, this 
alternate and rapid flux switching causing high 
induced vo]rages in the magneto output cofls 
and |2. This flux switching action of the mag- 
netogenerator may be more easfly understood by 
consideration of the low reluctance magnetic 
flux paths when the generator rotor is in each of 
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the two different positions illustrated, respec- ber 2 is rotating. In order to accomplïsh this, 
tively, in Figs. 1 and 2 of the drawing. When the the staoo, eth 9 and 10 are formed so that their 
rotor is in the position shown in Fig. 1 of the width is relatively small. ïn many cases, these 
drawing, the rotor toeth 4 lie opposite the stator teeth are ruade as narrow as possible consistent 
teeth } on pole pieces  and $, whereby a low - l with rigid construction and good manufacturing 
reluctance path is established .interconnecting practices. ïn most cases, the stator teeth are 

these two pole pieces diametrically across the 
rotor. At this rime the teeth 9 of pole pieces  
and 7 are out of registration with the rotor teeth 
so that the flux path between these two pole 10 
pieces extending diametrically across the rotor is 
of relatively high reluctance. With the rotor of 
the generator in the position shown in Fig. 1, 
two low reluctance magnetic circuit paths are 
established, one of which may be traced as fol- 1, 
lows: The north pole oï magnet , stator.pole 
piece 5, cote member 3, stator pole piece 6, 
diametrically across rotor member_2, stator polo 
piece 8 and back to the south pole of permanent 
magnet .. The other of these two paths may 2o 
be traced from the north pole of magnet 5 
through stator pole piece 8 diametrically across 
rotor member 2, through stator pole piece , Core 
member 14, stator pole piece  and back to the 
south pole of magnet 15. 25 
When the rotor member  of the magneto- 
generator rotates counter-ctockwise an amount 
approMmately equal to one-half the pitch of the 
rotor teeth, it occupies the position shown in Fig. 
2 of the drawing Referring t0 this figure, it wflt 0 
be-seen that the rotor member  now estabtishes 
a low reluctance magnetic circuit path extending 
diametrically across rotor  between pole pieces 
5 and 1. At this rime, rotor teeth 4 are out of 
registration with teeth 8 on stator pole pieces G 35 
and 8 so that the reluctance of the magnetic cir- 
cuit path extonding diametrically a.cross the rotor 
between pole pieces 8 and :8 is relatively high. 
With the rotor in the position shown in Fig. 2, 
if wilt-be noted that there are now two low re- 4o 
luctance magnetic paths whereby the magnetic 
flux-of permanent magnets I and 8 threads the 
core-members 3 and 4 in the opposite direction 
from that shown in Fig. 1. One of these paths 
may be traced as foltows: The north pole of 
permanent magnet |5, stator Pole piece 0, core 
member , stator pole piece 5, diametrically 
across rotor 2, stator pole piece 1 and back to the 
south pole of permanent magnet  . 
It will be noted from Figs. 1 and 2 that teeth 
9 on stator pole pieces 5 and 1 are of greater 
width and, hence, of greater lateral cross-section 
than teeth  on pole pieces6 and 8, although all 
stator teeth are ruade re]ative]y narrow for rea- 
sons which are given subsequently. The effect 
of the difference in lateral dimensions of stator 
teeth 9 and | is fo cause the magnetic flux 
through core members I and 4to reverse at 
irregular inteïvals. This is due to the fact that 
rotor teeth 4 are opposite the wider stator teeth 60 
9 in flux conducting relationship therewith for a 
greater interval than for the narrower teeth }, 
the radial air gap between rotor teeth 4 and the 
stator teeth being substantiaily the saine in both 
cases. These irreguiarly spaced flux reversals 65 
produce alternating voltages in .colis | and 2 
having a different interval for one polarity than 
for.the other, and these are used to advantage in 
otu. improved ignition system, as is explained 
below. 
in order that the voltages induced in coils  
and 12 may be as high as possible, the magneto 
rotor and stator teeth are so designed as fo cause 
a very rapid change in the magnetic flux thread- 
ing cote members   and 4 while therotor mem- 

appreciably narrower than the rotor teeth 4, 
although this may hot be the case in a relatively 
high speed magneto. While the expedient of 
making a single stator tooth narrow is desirable 
ïrom the standpoint of obtaining a rapid flux 
change, ]t has the disadvantage that it reduces 
the longitudinal cross-sectional area of the stator 
tooth for an axial tooth length of any giron value. 
The amount of magnetic energy required to be 
stored in the magnetic circuit of the magneto for 
each impulse determines the longitudinal cross- 
sectional area of the stator teeth and, therefore, 
in the .conventional single-tooth stator construc- 
tion this results .in.unduly long stator, teeth, hich 
is undesiïable from the .size standpoint. In the 
present arrangement, this difficulty is obviated 
by using a pinrality of parallel stator teeth on 
each pole piece so as fo provide a plurality of 
parallel flux paths across the air gap-to the rotor. 
T-hus, it w.i-ll be noted hat each of the stator pole 
pieces, $, 7 and 8 is provided with three inwardly 
extending teeth. This arrangement permits the 
necessary amount of-pote piece cross-sectional 
area to conduct the required amount of flux with- 
out necessitating undesirably long stator teeth. 
Obviously, more or less than three .stator teeth 
Per pole-can be used, depending upon the number 
of rotor toeth being used and the amount of flux 
which is required in a particu]ar case. 
leferring now to the details of the ignition 
distribution arrangement, and more particularly 
to the distribution arrangement associated with 
magneto output coil  , it will be noted that there 
is provided a.pair of series connected storage 
condensers  and I, having a common terminal 
19 which is connected to one of the output leads 
2] of the coil  . The remaining terminal 25 of 
the condenser t7 is connected to the other coil 
45 lead. I through a half-wave rectifier. . The.re- 
maining terminal 3 of the condenser  is also 
. connected to the coil lead 2 çhrough a parallel 
circuit, inctuding another hatf-wave rectifier 4. 
The magnetic and electrical polarities are so 
50 selectod in connection with the current concluct- 
ing directions of rectifiers 2 and 2 tha.t when 
the output of coil  is-of one polarity, one of 
the condensers, say condenser 7, is charged. 
Due to the action of rectifiers 22 and 4, the next 
55 succeeding voltage impulse of opposite polarity 
of coil   causes the condenser 8 to be charged 
whfle the charge on condenser 7 is maintained. 
The polarities o.f the condensers 7 and 18 when 
charged are such that they are series aiding or 
additive, that is, the voltage across terminals 2 
and 23, when the condensers are fully charged, is 
substantially greater than across either con- 
denser alone, and may be approximately twice 
as great for the il!ustrated case where two con- 
densers were used. 
In order to utilize this cascading arrangement 
advantageous]y, a circuit arrangement is providecl 
whereby.the voltage across the terminals  and 
2 is periodical!y supplied by a distributor to vari- 
70 oas ignition circuits to tire spark plugs associated 
therewith. To this end, the terminal 2.5 is 
grounded, as indicated, and the terminal 3 is 
connectecl through a lead 26 to a rotary distribu- 
or, indicated generally at L The distributor 
7i  is shown as comprising a plurality of station- 
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ary electrodes 25 whlch are arranged in a cir- 
cular pattern. Cooperating with the stationary 
electrodes 25 is a rotary electrode or a distributor 
flnger 29, whlch may be conveniently mounted on 
shaft 3, as shown, so as tobe rotated in synchro- 
nism with the rotor member 2 of the magneto- 
generator. The lead 25 is connected to distribu- 
tor flnger 29 through a slip ring arrangement 39 
of conventional construction. 
The ignition circuits illustrated are of the so- 
called low tension high frequency type. For the 
purpose of simplicity, only one such circuit is 
illustrated in Fig. 1 for distributor 2, but if will 
be understood that in actual practice there is a 
separate ignition circuit and associated spark 
plug connected to each of the stationary dis- 
tributor electrodes. 
The ignition circuit shown in connection with 
the distributor 2 comprises a step-up trans- 
former 3[ having a primary or low voltage wind- 
lng 32 and a secondary or high voltage winding 
33. The high voltage wlnding 33 is connected 
to energize a spark plug 34, while the primary 
winding 32 is arranged to be periodicallY con- 
nected by the distributor 2 tobe energlzed by 
series-connected condensers [ and [9. In igni- 
tion systems of this type, a spark gap is used to 
initlate a high frequencY oscillatory discharge in 
the primary circuit of transformer 3[ and in the 
illustrated arrangement the distributor used is 
of the alr-gap type in which the required spark 
discharge takes place between the rotary dis- 
tributor flnger 29 and stationary electrodes 23. 
Thus, as distributor flnger 29 rotates, it ap- 
proaches to within arcing distance of the elec- 
trodes 25, but does not actually corne in contact 
wlth them. An advantage of this type of ignition 
circuit lles in the fact that the distributor volt- 
age may be of relatively low magnitude, for 
example, on the order of three kilovolts, wlile 
the high voltage applied to the spark plugs, which 
may, for example, be of the order of 18 kilovolts, 
is conflned to the spark plug and the secondary 
winding of the step-up transformer. In order to 
elimlnate corona loss to the surrounding atmos- 
phere, step-up transformer 3 may be advanta- 
geously hermetically sealed in the spark plug, as 
will be well understood by those skilled in the art. 
In ignition systems for radial engines, there 
must be provided compensation for timing irreg- 
ularities which occur because of the use of artic- 
ulated piston rods. In conventional ignition sys- 
teins of the breaker type, this compénsation is 
usually provided by properly selecting the 
gular relation of the cam lobes used to operate 
the breaker switch. In the present breakerless 
system, some other method must be used. Such 
timing compensation can be conveniently ob- 
tained in the present system by an appropriate 
circumferential spacing of the stationary distrib- 
utor electrodes. 
One of the principal advantages of this inven- 
tion is that it permits such compensation, by 
means of angular adjustment of the stationary 
distributor electrodes, without detrimental effect 
on the operation of the ignition system. This will 
be more readily understood by reference to the 
curves of Figs. 3A, 3B, and 3C of the drawing. 
In Fig. 3A is shown a typical voltage wave result- 
ing from a double voltage impulse from a mag- 
netogenerator having voltage impuises occrrin 
at regular intervals. In Fig. 3B is shown a typical 
voltage wave of an ignition system employing the 
present invention. It will be noted from the 
curve of Fig. 3B that the voltage rises to the peak 

voltage required to completely charge the con- 
densers earlier in the cycle than with the conven- 
tional generator and thereby allows an ample- 
compensation and firing interval. In Fig. 3C, is 
5 shown the magnetogenerator flux wave corre- 
sponding to the output voltage wave of Fig. 3B. 
The construction of the magnetogenerator [ ls 
such that it lends itself advantageously to the 
dual ignition arrangement illustrated in Fig. 1, 
wherein separate distribution circuits are asso- 
ciated with each of the two.output cofls [[ and 
[2, the distribution circuit associated with coil 
having been described above. In order to utilize 
advantageously the output of the second mag- 
15 netocoil [2, there is provided another ignition 
distribution system which may be, as shown, the 
same as the corresponding parts of the previous 
distribution system already described in connec- 
tion with coil [ [. Parts of the second distribu- 
2o tion system corresponding to those already de- 
scribid havi hein givin corrisponding riference 
numerals, except that the numerals have been 
primed in order to differentiate between the 
systems. 
25 In order to clarify the description of operation 
of out improved ignition system by a concrete 
example, there is fllustrated in Fig. 1 a system 
which provides dual ignition for an internal com- 
bustion engine having 14 cylinders. In the sys- 
3o rem illustrated, the rotor 2 of the magnetogen- 
.erator is provided with 14 teeth and each of the 
distributors is provided with 14 stationary elec- 
trodes, making a total of 28 electrodes which are 
connected to 28 separate ignition circuits. With 
35 çhis arrangement, the shaft 3 which drives the 
magnetogenerator rotor and the distributor flnger 
29 and 29' may be connected to the internal com- 
bustion engine so as to operate at one-half engine 
crank-shaft speed. The characteristic of the 
4o magnetogenerator  is such that it inherently 
produces a number of impulses of alternating 
polarity in each of the coils   and 2 equal to 
twice the number of rotor teeth for each revolu- 
tion of the rotor shaft. Thus, in the fllustrated 
4« arrangement, there are 28 voltage impuises of 
alternate polarity induced in each of the cofls 
and 2 for each revolution of the drive shaft 
Assuming the electrodes 25 and 25' tobe equally 
spaced except for small angular irregularities to 
5o provide timing compensation, it wili be clear from 
Fig. 3B that the magnetogenerator  produces 
two complete voltage impulses in the rime in- 
terval required for each distributor flnger to move 
from a position opposite one electrode to a posi- 
55 tion opposite the next adjacent electrode. Thus, 
the series-connected st0rage condensers are fully 
charged and ready for discharge through an igni- 
tion circuit each rime a distributor flnger moves 
opposite a stationary electrode. W[th this af- 
6{} rangement, it will be clear that the 28 ignition 
circuits are periodically and sequentially flred in 
pairs so that the system can be utilized to provide 
dual ignition for an engine having 14 cylinders. 
It wfll also be readily understood by those 
65 skflled in the art that the system illustrated in 
Figs. 1 and 2 may be used to provide dual ignition 
for engines having an odd or even number of 
cylinders bY providing a suitable number of teeth 
on the magnetorotor and suitable quantities of 
7O stationary electrodes for the distributors. Also, 
by utilizing only one of the output coils, provision 
may be made for single ignition for an odd or 
even number of cylinders. Similarly, provision 
may be marie for more than two voltagç Impulses 
75 per firing interval, if desired. 

10 
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While we bave shown a partieuiar magneto- 
generator for use in our improved breakerless 
ignition system, it should be understood that our 
invention is not limited to the use of this speeifie 
generator. Any generaçor may be used whieh 
provides, an alternating potential having a dif- 
ferent interval for one polarity than the other. 
. In eonnection with the magnetogenerator 
fllustrated it i!! be noted in Figs. 1 and 2 that 
the eircumferential spacing between the adjacent 
. endm0stteeth 9 and [ onadjacent stator pieces 
is equal to approximaçely one and a hall rimes 
the.tooth-piteh of the rotor teeth, the distance 
-beh]g measured between the eenter lines of the 
:stàtor teeth., if wfll be understood that this 
spacing may be any odd multiple oï one-half the 
 pitch oï the rotor teeth, that is, one-half, one 
and one-halï, two and one-halï, etc.; as long as 
.-the rotor £eeth . are out of register with.stator 
 teeth } when they are in register-with stator 
teeth 9 and vice versa. 
..An:important advantage of the present inven- 
tionis that it resuits in a eonsiderably wider 
banal of no electrical aetivity, as shown in Figs. 
3B. and 3C, in which most values oï distributor 
eleetrode compensation may be spanned without 
.the spark discharge interrupting the voltage 
wave, : 
"An additional advantage is that it stabilizes the 
.level oï the voltage to which the eondensers are 
charged.for each spark, sinee two eomplete volt- 
.age impuises are applied fo the condensers ïor 
each spark. 
'By ms:king all peak voltages uniform, this in- 
vention makes possible an increase in the altitude 
ceiling for ignition systems for aircraft engines, 
since there is no volçage higher than the desired 
minimum condenser charging volçage. 
"A stilt further advantage is that it reduces 
the amount of loss from the charge on the first 
conde!!ser .of a pair resulting from the first im- 
puise,--thïough the leakage of the rectifiers, 
.becausethere is hot as much rime for decay 
belote the second impulse occurs. 
A stilt further ad»antage is that it makes more 
pracical-the use of a voltage multiplier electrical 
circuit in-an ignition system, especially for use 
in-engines of 14 or more. cylinders-in which the 
rime for ignition of each spark plug and the 
a!g._ular ;spacing between distributor elecrodes 
.becomes criticaL . 
...While we have illustrated and described a pre- 
erred embodiment of out invention, modifica- 
tions-thereof nay be ruade by those skilled in 
.the art without departing from the spirit and 
scope of -the invention. Therefore, it should be 
 Undersçood that we intend to cover by the ap- 
.pen!ed claires all such modifications as fall with- 
in thesp.irit and scope of our invention. 
.What .we claire as new and desire to secure 
by/Letters. Patent of the United States is: 
1. In an ignition system, generator means for 
.pro(ding alternating polarity voltage impulses 
having a .first interval for one polarity and a 
d.ifferent interval for the other polarity, voltage 
doubler .type circuit means including a plurality 
of-condensers connected series aiding, whereby 
a voltage impulse from said generator means 
charges one of said condensers and a later volt- 
age impulse from said generator means charges 
a!lother of said condensers, and discharging 
raeans arranged to simultaneously discharge said 
series connected condensers through ignition 
apparatus. 
2. An ignition system comprising generator 

8 
means or producing alternating polarity voltage 
impulses having a lesser rime interval for 
puises of one polarity than the other, a pair of 
condensers connected series aiding, circuit means 
5 including rectifiers for connecting said con- 
densers to said generator means in a manner 
such. that a voltage impulse of one polarity 
charges one of said condensers and a voltage 
impulse of the other polarity charges the other 
10 of said condensers, and a 'distributorarranged 
to simuitaneously discharge said series connected 
condensers through ignition apparatus. 
3. In combination, an alternating, voltage gen- 
erator having a greater interval for one polarity 
15 than the other, circuit-means of the voltage 
doubling type coupled fo saidgenerator, and 
receiving alternating voltage therefrom, said 
circuit means including condenser means charged 
to a direct voltage greater than the amplitude 
20 of said alternating voltage, and dicharging cri-- 
cuit means for discharging said condenser means 
at periodic intervals at least as-great as two 
hall cycles of said alternating voltage. 
. 4. An ignition system comprising generator 
25 means for producing alternating polarity voltage 
impuises having a fesser inter:val for oné polarity 
than for the other polarity, a pafl: of c0ndensers 
connected series aiding, circuit means including 
rectifieïs for connecting said condensers to said 
30 generator means in a manner such £hat a volt- 
age impulse.of said one polarity cha.rges, one 
of said condensers and a voltage impuise of 
.said other p01arity charges the second of said 
condensers, and discharging means arranged to 
3 simuitaneously discharge said series connected 
condensers during the latter portion of the in- 
terval for said other polarity. 
5. An ignition system comprising generator 
means for producing alterna.ting polarity voltage 
40 impuises, said means providing a predetermined 
rime interval for one polarity and a greater in- 
terval for the other polarity, voltage doubler 
type circuit means including a pair. of condensers 
connected series aiding, whereby a /oltage im- 
45 puise of said one polarity ïrem said generator 
means charges one of said condensers and a 
later impuise of the other polarity ïrom. said 
generator means charges the other of said con- 
densers, and periodic discharging .means 
50 ranged fo simultaneously discharge said. series 
connected condensers through ignition appara- 
.tus during the latter portion of the. interval for 
said otheï polarity. 
6. In an ignition system, an alternating po- 
55 larity generator for producing voltage . ira- 
pulses, said generator having a first predeter: 
mined interval for impulses of one polarity and 
a longer interval for impulses of the other-po- 
larity, a pair.of condensers connected series aid- 
60 ing, circuit means including rectifiers intercon- 
necting said condensers and said generator in a 
rnanner such that a .voltage impulse from said 
generator of one polarity charges one of. said con- 
densers durfl]g sai, predetermined interval and 
65 a voltage impulse of the opposite polarity charges 
another of said condensers during said longer in- 
terval, means for connecting said condensers in 
series so that the. charges thereon are additive, 
and a distributor arranged to simulta-]eously dis- 
70 charge said condensers during the latter portion 
of said longer interval, said generator and said 
distribut0r being synchronize d and correlated so 
that each of said condensers receives a charging 
impulse from said generator prior to said dis- 
75 chaçge:by said distributor. 
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7. An ignition system comprising a magneto 
having a rotatable member and an output coil 
which produces successive voltage impulses of 
different duration upon rotation of said rotatable 
member, a pair of condensers connected series 5 
aiding, se]ective charging circuit means connect- 
ing said condensers fo said coi] so that a voltage 
impulse fol]owed by an interval of one duration 
charges a flrst one of said condensers and a sub- 
sequent impulse followed by an interva] of longer l0 
duration charges the other of said condensers 
whi]e the charge on said flrst condenser is main- 
tained, and a distributor arranged fo simu]tane- 
ously discharge said series connected condensers 
through ignition apparatus, said rotatable mem- 15 
ber and said distributor being synchronized and 
correlated so that each of said condensers re- 
ceives a charging impulse from said output coi] 
prior fo discharge through said distributor. 
8. In an ignition system, a generator for pro- 
ducing voltage impulses of a]ternating polarity, 
said generator providing a greater interval for 
impulses of one polarity than the other polarity, 
a plurality of condensers connected series aiding, 
charging circuit means including rectifier means 25 
connected between said generator and said con- 
densers for charging one of said condensers upon 
the production of a voltage impulse during the 
fesser interval and for charging another of said 
condensers upon the production of a voltage ira- 30 
pulse during said greater interval, a distributor 
arranged fo simultaneously discharge said series 
.connected condensers, and synchronizing means 
for said generator and dlstributor, said last-men- 
tioned means driving said distributor ai a rate 35 
fo discharge said condensers after each has re- 
ceived ai least one charging impulse from said 
generator and before the termination of said 
greater intervaL 
9. An ignition system comprising a magneto 40 
having a rotatable member and an output coil 
which produces successive voltage impu]ses of al- 
ternating polarity upo.n rotation of said rotat- 
able member, said magneto providing a greater 
interval for impulses of one polarity than the 45 
other polarity, a pair of condensers connected 
series aiding, .circuit means inc]uding rectiflers 
for connecting said condensers fo said coil so that 
a voltage impulse of one polarity charges one of 
sald condensers and a voltage impulse of the op- 50 
posite polarity charges the other of said con- 
densers, and a distributor arranged fo simul- 
taneously discharge said series connected con- 
densers through ignition apparatus, said rotat- 
able member and said distributor being syn- 55 
chronized and correlated so that each of said con- 
densers receives a charging impulse from said 
output coil prior fo said discharge through said 
distributor. 
10. An ignition system comprising a breaker- 60 
less magneto of the inductor type having an out- 
put coil in which voltages of alternating polarity 
are induced, said magneto providing a greater in- 
terval for voltages of one polarity than the other 
polarity, a pair of series connected condensers, 65 
circuit means including rectifiers interconnect- 
ing said condensers and said output coi] in such 
manner that consecutive output coil voltages of 
alternating polarity cause sequential charging of 
said condensers whereby the voltage across said 70 
series connected condensers when charged is 
greater than the voltage induced in said output 
coil during each voltage impulse thereof, and a 
rotary distributor mechanical]y synchronized 
with said generator arranged fo periodically dis- 75 

charge said series connected condensers after 
each of said condensers bas received a charging 
impulse from said output coil. 
11. An ignition system comprising an alternat- 
ing polarity generator providing a fesser interval 
for one polarity than for the other po]arity, a 
pair of condensers connected series aiding, 
charging circuit means including rectifier means 
connected between said generator and said con- 
densers Ïor charging one of said condensers upon 
the production of a voltage impu]se during the 
fesser interval and Ïor charging the other of said 
condensers upon the production of a voltage im- 
pulse during said greater interval, and an air- 
gap type distributor arranged fo discharge simul- 
taneously said series connected condensers, said 
distributor comprising a plurality of spaced sta- 
tionary electrodes positioned in circular relation 
and a cooperating finger member connected fo 
20 said condensers and rotatable successively ad- 
jacent said stationary electrodes in operative re- 
lation therewith, said distributor and said gen- 
-- erator being synchronized whereby said conden- 
sers are discharged successively through said sta- 
tionary electrodes during successive greater in- 
tervals. 
12. An ignition system comprising a magneto 
having a rotatable member and two output cofls 
in which successive voltage impnises are induced 
upon rotation of said rotatable member, said 
magneto providing a fesser time interval for im- 
pulses of one polarity than the other, a first cir- 
cuit means of the voltage doubling type includ- 
ing a pair of condensers connected fo one of said 
coils so as fo be sequentially charged by succes- 
sive voltage impulses from said one coil, the flrst 
of said pair of condensers being charged during 
said fesser interval and second during the great- 
er interval, a second circuit means of the voltage 
doubling type including a pair of condensers con- 
nected to the other of said coils so as fo be se- 
quentially charged by successive voltage impulses 
from said other coil, the flrst of said second pair 
of condensers being charged during said ]esser 
interval and the second during said greater in- 
terval, a pair of distributors each comprising a 
set of stationary electrodes and a cooperating ro- 
tatable finger member, means for rotating the 
finger members of said distributors and said 
magneto rotatable member ai predetermin.ed 
relative speeds, the spacing between successive 
electrodes of each of said distributors being such 
that two voltage impulses are induced in the as- 
sociated magneto coil during the rime interval 
required for a distributor finger fo more from a 
position opposite one electrode to the position op- 
posite an adjacent e]ectrode, means for connect- 
ing each pair of condensers respectively o a 
tating flnger of one of said distributors, and an 
ignition circuit including a spark plug associated 
with each distributor stationary electrode, where- 
by all of the ignition circuits may be periodica]]y 
energized by discharge from said condensers in 
sequence or two ai a rime depending upon wheth- 
er said distributor fingers are initia]ly set in stag- 
gered or synchronized relation. 
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